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ABSTRACT 

PROBLEM TO BE SOLVED: To improve the field effect mobility by forming an 
active layer so that its grain boundaries are oriented in substantially one 
direction and formed as a crystal structure of aggregated acicular or 
columnar crystals approximately parallel to a substrate. 

SOLUTION: The configuration of an active layer is important. At 
crystallizing e.g. acicular or columnar crystals grow approximately in one 
direction to an Ni-added region 302. An island like semiconductor 304 is 
configured to arrange channels and the crystal, grain boundary of the 
acicular or columnar crystals substantially in one direction. An a 
post-process, it is heat-treated in a halogen atmosphere to remove a metal 
element e.g. Ni in the active layer to reduce the Ni concentration to 
1X10(sup 16)-5X10(sup 17) atoms/cm(sup 3). The standard deviation of 
the S-value showing electric characteristics of a TFT can remain 
within 1 OmV/dec in an n-type and within 1 5mV/dec in a p-channel type. 
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[0 0 6 8] ^IC. HI (D) IC^r«(CT;b5-^A 

■tt"Cfc<.' (0 2 (A) ) 
[0 0 6 93 f LT, 7;i-5— ^7ASW/t^-> 1 1 2 

{fcSBB ^LJafWBB^FT-l 3531 8 ^) tfflv**. £ 
©HMMftHSCt-sT. /1^->1 1 2 <DMm\z&& 

[0 0 7 03 B2 (B) I^T#?LKtt©fiiWMkil 1 

I 3^0lLft<o. igSUfc^Uv* hVXJ'^lXOl^ 

r#ffiK<tK 1 1 4 Sidtt5. «BfcHHflMfc» 1 1 4 

[0 0 7 1 3 Sfc. Ui±ODXS*»Ty"-f 1 1 5 

^S-rs. IftSAMflBRftflll 1 4 IS. »«xaic* 



r=ri«j — 10-1 J0-t03 



[0 0 7 2: JaSfcSH8B&fkSt 1 1 4 sts^: 

SfcfcroWflH XXDlZAZft?. N?**;uSl©7 
FT*fPSTSS:6«P CJ» < ^coftA^*?'. 
P*r*;USOTFTftfP»"r*^:5«B < 

[0 0 7 33 _roXglCi3^'T. B5«fiE(-qF.««J**San 

jftfcv-^*«i i 6ii«w>«*i i 
n-s. 

[0 0 7 4] »«t'J>KtWKt£S*L.tS 
KfcJSViT. ^?LH«Wl*ffiK<klS 1 1 3 

OfcffiK-XSTfc-aTfrfcfcfl*.- (312 (C5 :• 
[0 0 7 53 V-XflWl 16. Hi/-f>W 

1 1 7il*ttUTTtt4MBflM>tt^. 
118. 11 9*«»fifcS*i*. ^Lty-f MB<5l : 5 
1TO 1 2 0TSSti*««7J*eES'&a*Ji"^ i -"* - 

[0 0 7 63 &*3. ^r*;Wf2fi£$»« 1 2 0 i K > <* > 
SRWl 1 7iODHtaEfiatlfe(ffi8S^SS^S"ati '- h 

n. ^^wbjsiuwhi 2otKu-r>«i«i i"iJ5 

[0 0 7 73 Sfc. ^■**;WBB£flW(t 1 2 0 <»£'<z:i 

(ilcHB*) (I P B t V > -3 fc^M^I £3SflD L & t > 7 > - - 
[0 0 7 81 $e>»C. .kfECQ^SE^H 7t->C0ffiAZgW 

ff-5. c©«ihu:J:ot. woja^^r> cornet t. 
[00793 TKfSftffigsoo ~33o -crossM 

fflTO. 5 - iWBIWt3£S»*MT»S. ^coxSisfift 

jb** 6 wzkas&fii c «t o t£j& l, ttztss-ciT 

it I x 102»atoms / cm 3 GIT. » £ L < It 1 x io»5 — 1 
x»o21atons / cm 3 <Dfe3LV7kMt)mfia2tlZ>. 
[0 0 8 03 Z.0 2 (C) KjfcTttSfcW* *>n.t 

&rcffmteMEBt 1 2 uaarr*. *bmi«mii 1 2 1 

SK. ££l2*rfitttt»!&&. siti\t*:t\>b<nWL<n*&m®. 
Tt,oTWfit$n-5. (132 (D) > 
[0 0 8 1 3 £&. «-«te^ISIffiT35^^'J-f 5 



j£J£«9W/h$t,><7) ^±TSEISW<7)lF*Sfit 

[0 0 8 2 3 JiffflS&fcitJK 1 2 13>?? h*-.)U 

WJBfiJtSff V-^Sffi l22iHi/-f 1 2 3 

tZfc&TZ. c 6C3 5 0rcO7K3l*fflgv. c Pi::i3v>T 

H2 (D) K^-fTFT75*5r/5rt3. 
[0 0 8 33 0 2 (D) lC5VrTFTI4ifcl9!<0fc»ftfc 

£-'><£>^!£ • j&^n : &OT3A^Z.<i:-C 1 ®g^a<7)TFT«ljfi 

[0 0 8 43 liT. StJ2£OT«{CfittS 1 1 0 £jf£fi£T 

[0 0 8 53 **JlE0i]*:5©ieLfcW&. tf4*£fctttttt 
¥bH *<S V 1 IcaWWf ICJRST * » . « * 

[0 0 8 63 C-TSeiiSffi^^T^^-hirSttSS: 
fctiLLtz— HM^J*0 3|-^T. HI 3 d^rroH. 7^ 

S*3 0 l±i:v h'J i?^««:BEfic*T.fcS1tHT» 

[0 0 8 73 3 0 2<&JK»T^SftS««fi— y 

SrS^W trig AT -o ^4«) W^WS^S U fc WrTTS) 
*. ^fc. 3 0 3ti«^fi^^l-(C^O*M9-&oT 

[0 0 8 8] Sfc. *HSS#|T^L.^&-e£a{t£ff 

[0 0 8 93 fi£-3T. 12 3ro«ica«t^^*3 0 4 £12 
bfrfe. -^Wi«3 0 2$:S«3 0 1 

[00903 ^co«ft«Sc<i:-r^i. ^v^^isit^ 

HIS. TFT«)8ttMiLT»l6r4»C. ^r^.'l^ 

[00913 s&. airoz^ti. a*Tntf*H**fc 



[0 0 9 2] ia3ii3:S'Jro«.'ST%A-5is**S 
3 0 4490 s @€S*fc«#t%A5n«. 

[0 0 9 3] *SiJ£«»:Sc-3T*5!«#6^ 
3tUfcBI2 (D) i:JKSftS¥*<*«iI0)«SW3H**a 
4IC^-r. HI 4 (A) »SN?-r*;PSTFT«)*aL?Stt 

(Id-Vg Wft) , 34 (B) aPft*;i^TFTffl« 
StWtt*jRL/T'*»S. 445. Id-Vg «**STy5-ii 

[0 0 9 4] flW*©VG«y-f h«E*. isatw I d;s 
V-X/PW >fffl£»Eft.2>S«if<iST25*. 4 0 

1, 4 0 3T^$n*Id-Vg (Id-Vg sit) (iKU 

-f >fEVD= 1 VWmffttSSU. 4 0 2. 4 0 4 

N*t4WFTiB|£M 



T^Stl-SId-Vg . >@,EVD= 5 VCOB^OD 

^S^Lti'^. t f :. 4 0 5. 4 0 6tSS"U-f >1t 
£VD= I V?)B#£)'j — ?&ffE£^LTV»-S. 

[0 0 9 5] :f7**tt (Hi 4 (A) TiilV 

T. 0 4 (B) Tli-lV £LL) <8 KU-f >«Sif Oof f) 

x 10-13 A (S!lSTiS#) telTTg^^T, 14 
(A) , (B) T!S/-f Xigl^ettTLxoT^-S. 

[0 0 9 6] ::t. §4 (A) . :b) 

0, S2«P5 i r^^STFTCDmSv.#t£ (fijgoJO^ 

[0 0 9 7] 
[Si] 

(SingleGate) 
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[0 0 9 9] Si. S2 CiJViTSJCfiiT^S.^it. 
^■-7Xl/-y>3 ;U (Sffl. S-vaiue; 3>'60~;:0a 

V/dec <BlH!CiR3:*fi/hS<, (aFE. ^'-Tf- 

-f) **150 ~300cm2/Vs tn^SM^TA*^ I -T 

SlKfcSSfcTS. 

[0 10 0] cn&WWS^-^ttfiKi&TFT-?:** 
JdtT1t6ft«T»0. *3K*5WH::J:*TFTS<lll« 
»±JCfMLfcMOS FETCEEKrsa^TKttint 

T F TT£>-5 d i: £119! U T 1 

[0101] ^mm\z. **^»iJ:*TFTfi»*;: 

oT«BSnTv»*. sl»«KSii«OMrr*TF7:i 

i5TFTIi*fl:t>ft<. S»T15V»»ffiflrtt«:tf -T 

[0 1 0 21 XI. a2IC»4##iLT J P14}«4S 

£tflS«P<Bg (a fit) feffi«-r^. WWHattW^Bi* 

cbmsisx warn) **iEja»* ^7 

8.3%. ± 2 a tf)l*nc95. 4%. ± 3 o CDF*giC99. 7 
CO 1 0 3] *#afi0J0>TFT«tt£:* 

Stero¥i9feti80. 5mY/dec(n-ch) . SO. 6mV/dec (d 
-ch)TS»0. £2P<ieteS. 8(n-ch) . II. 3(p-ch) 
fc. £&. f£»)g(niax) <73¥^fil«194. 0cu2/Vs(n-c 
h). 131. 8cm2/vs (p-ch) SPMiffll i(r.-; 

h). 10. 2 (p-ch) TSofc. 
CO 1 0 4] SD*>. *^^lfflLt.\ft*JHTF 



5? s;L< (ilOmV/dec 
if £L< (380±30mV 
JfSKI&Ocn^As 



(1) SfflOcteOTOmV/decUAW. S? £ L < i&mV/dec 

(2) Sffl*«80±30mV/dec mrt. 5? £ L < «S0 ± 1 5mV/d 
eci^f*giriRs2>. 

(3) iiFEOTaffi7ii40cni2/Vs^F*!. 5f ^ U < (335cm2/Vs 

[0 10 5] zc»WtfJfflUfcP?-lr*;i«TF 
TlZiSViTii. ClTKSratJttTFTWtt***^^* 1 

( 1 ) S fitO a MM 5nV/dec Ui.F*5 . 

(2) SiH?5« 80±45mV/decti.F*?. 
/dec^F^ICiR^^. 

(3) MFE<B0ffl7&*15cffl2/Vs6ll*J. 

[0 10 6] (^±ro*SIC..*«HglC=fc-5TFT«fl5«!)T 

Jiirf^StbfeMO S F ETW*7l { ffifflcnTV^^« 
$t&S RAMEIS^D RAM08S9. iSll^H>Si 

[0 10 7] Sfc. *HSE^JT(4->>^ r ^'Jr'f hWifico 

TFT<af£Si@#jw;*£iEeL,T^rt ? . y-Jfrf* 

h«ifi<73TFT J f»-5-niJl±wy-1' h«fiSt1"5T^ 
^r'-f hWitCOT FTICjtLTtjjafflT^CiTS^T^*. 
[0 10 8] *JMBtt»*»0»ftttftW*6*i 

[0109] <=>n-£>ssa«ijt^(cB8-r-5ffl 



:oilo: 11 1 ic^r^gte. 9iss^] i OT^iiTM 

[OllllSl 1 (C^^TSllST^^tSiC. SfiicE 
•ft ©*H* S liiSttSsfl OI*!§!5 C ©CffiJtfS ■ 

1 0 CjftfT E M^STfi, tSftrtaJ:*03*ftl£SX 

[0 112] Znmt. A^i:^^T/\py>f^$: 

T v > d £ CO SEM <t A £ • 
[0 113] a 1 2 ICSTSSWisteft. ^=- 3 H 

^JJDSMlg "5 CI i T^S'HIII ~ . * 10 

[0114] j&±(DmzLxj&&Lizm&&&x3L'<i. 
-ai 2 5c*r«^ffl*wttftja*^*<- ^wai'ii-^ 
■r i o t»w a tiizvtm t ft -T^, 

[0115] 812 (C*3V>T. *£A& 12 0 1 
ftttIM 2 0 2 IlioTffiSftfcWffitft-Ti : i 
ot, HfSira 1 2 ;i^T^«it*£T FTr^li 
tLTWHTSi:. *«I»Jfc*MM 2 0 2i:i-THl' 

[0116] — /7, sii o tc^TisfcSBfifliaws;*. 2 

1 0 SSSS^ 1 0 0 2 a**4S*<&igIf!tt 

[0117] ft*. 

[0 118] LS>Uft#S*»Pi#S>li. SH*£:t;S« 
I*£ft6ftv> (HKMIOSlfftAftSnftvo 

[0119] £X±<nmz, -sw472i:xT^. 



[0120] L^uft^e. 25»^«ciaafttta*Bi 
tas i o tcjKT«ftsaa«i£**ru ssAttif-a***— 
ic» o x ^ * ± . mxsLfz lieges artsBttsai 
W tc x* ; u ^ - »a i ft £ «t * ;W*«e u ft t- i t % 6 n 

[0 12 1] **^«Ii0»6n4»tt*&litt 
*«W-ft*<6 (Sa^f^I^2Aft^6) SM — £St5;xm 

a. 

[0 12 2] *«qH#e^flllffl*«IELfr7n«, 
^^aattS^MIiSa^gRtC^^ 'J 7 h^*y TiftO 
^) Sfi^^Mu6:^TJ5fi LTvK , Ergfcft»ao>ft 
^fc-cm$L£nz± < JS/f L V >«a«i&*T» * cIA 

[0123] 2 j z:9lSE^J(S3lSg^J 1 Lfc 

TFTTt>oTCMOSE&£^/&T£#JT£^>. CM 
OSi»««« lT^L^ft^iicON^r^^ST 
F T t P^^^JimT FTt 4ffi«fifJf3ffl*^t)-a:T« 

[0 12 4] *3KJE«^43tt*CMOSEI»^aiS 
ftV». 

[0125] srsue« 1 \Z^{^SL^M\Z^r. 5 

X>^T ; 5CcJI^»9N^r^;UST F TCTDSte® 5 0 
3<kP?r*;US!TFT0)S1*JB5 0 4iS:Mn. 
[0126] gf*I5 0 3, 5 0 4^ML/i6y<H 

«c45^*an*«iaftfTfti. *K«E«"CK«ia*fr* 

HM^Jl tlMU^^^T^. :-;Lt, S14S 5 0 3, 
5 0 4*a*38WO«»«ififftfti3, S:5fftmHi#® 

[0 12 7] ^IC. aicy< hSfficolSS^W^T^T 

[0 12 8] d'3LTSI5 (A) cO^Hi^f^n^. 7 
j^-^Al^/^-> 5 0 6, 5 0 7 Z-&f8.Ltz<b* 

/^->5 0 6, 5 0 T^fflUffitZ^fLH^RiffiR^S 
0 8, 5 0 9€r^fixT^. ^Slffi^I-eK Z<D&7\X<OM 



ISKILR5 0 8, 5 0 9 CDSgJ? w - mi:T£. 

[0 12 9] SSIC. ?OS«l>f*«)ftftT%cT4 
gT«Bfc»8raKfcR5 10,51 1 cOfl^ScSrfr -5 . ^ 
fcU "*»lfiMTIi£G)RJSrtWO A£ft*«i;:I ! JS* 

[oi3o}!25 (b> attts^etute. y-r k ^ 

»R 5 0 5 * K X y ^> ^jSiCi 0 X - y ~ > 

«. ^©xyf>yiaTtty^f h^ms 12. sis 

^>^K#?LmmS«<fcR5 0 8, 5 0 9 £*£i= 

[0 13 1]^tr, Pft^HTFT^^i: 
H^Xi7 5 1 4«r»15fcU NS^^T^^ 
ft«iLTP <»J» -f 

-c>y«. JDiEmffiOKeV , S'-X'S 0. ! - i -0- 
atoms/cm" , }f$L<S0. 5- 2 x lO^a :o^s/c-- :r. 

[0132] nco k- c > fiimittt^rz^^ ~ 

0 2^tn*>)L*n%. -5-(7)8*- 5 15. : 
(C) ) 

[0 13 3] BIS (D) cSti-;;:S'JP y r 

KeV £fcti>\z&fel>* K-Xia 1 - I xiO^atozs/ 
cm 2 , J?$L<t4 2^ 5xiOl 4 atoms/cm 2 if ^. 1" 

7,5 1 8*^4115. 

[o 1 3 4] ias (D) [:/Ttis»7 : .-:^^T:-; 

iHTFT^V-X««(5 1 7, KU*f >SR«5 1 5 . 
(BaUFF«»1*W (£*:l4LDDSIi&) 5 19. 5 2 
0, ^-r*;WBfiJt««5 2 lMBST*. 
[0 13 5] ^tC, H6 (A) ;iS^C0Nf^ 
t^;HTFT4I^t/y7 h^X^7 5 2 2 £fi2/£T 
5. fLT, 13 6 (A) C^tttSC^v^PS^- 

COB<^>C7^ K— tf >y^P^T ^>COig^iFl«tI 2S 

[0 13 6] lffiBOB< *>OK— =f>y(i33DiEttE 
30KeV , 5 x 10 ^atoms/cm 2 , ?r£^ 

<(i 0.5- 2x I0 l4 atoms/cm2 m&£TZ>. lC0X§;i 
£9 5 2 3, 5 2 4T^jn^IW:B'fT>«H 

ns. (36 (a) ) 

[0 13 7] 2KS0)B'f h*- c> fltlBS&E. 

5KeV , >-XIS0. 1- I x 10 ^atoms/cm 2 , JfS'-. 
<(4 2- 5xi0l4atoms/cm 2 ggito, l^OX^C^ 



0 3^ T> 3<3sflJ c « S 5 2 5, 5 2 6 A* 
fgfifceftS. J6 (B> ) 

[0 13 8] i^±COXg{C^ 0 Pf-^'HT F TCOV 
5 2 5, >fll« 5 2 5, {gaBWF3S%« 

1^ (£&ISLDDfS«) 5 2 7, 5 2 3, ?T 
£R«5 2 9 A^HSTS. 

[0 13 9] SI 6 (B) ;i^t"~Sco^7S. U 

y7h7X; 5 2 2 ^0ll^, S^ffiKU— !f-3t 

[0 14 0] Jfffl*£**M5 3 0 ^000Acoi5$r. 

j^RT^. @fffl*&SR5 3 OWaMfcSJRR, gHt^tS 

xr. s^ts^R. *a»*«R^>t*rn-ct)A<. ^ 

X7CVDS, j»CVDi£. * c>3- hSSrJB^fttf 

[0141] ^IC=3>^^7 h*— ^^vSflc&fT'/^ X? 
^*;USTFTCDV — XtS5 3 1 , Pft^'VSTF 

5 3 3tSN^^*;UffiTFT> P*r-^;USTFT<t-C 
##T*«fc»fiJti:TS ItTCMOS @»*«SSn 
(126 (C) ) 

[0 14 2] et±C0«ftifiSS:iS5T. 26 (C) i:ST 
«JfiTa5CM0SH»*fPafr§-iA*T*S. CM 
OSls!»tt«fe*3»?4»lJ5!E^< >A-?!3»tSO, C 

[0 14 3] - ITS 7 (A) lC^T±S^Ki4, *^ 
fiS#J left o Tf£8i L C M O S SB ^r^^^-tr T*fi!c 

[0 14 4] f&&. 127 (A) ir^T'J >y^vU— 9 

*«jatr j 5CMos[iii»oy< h«3«tt*fc 6 ami 

[0 14 5] ^7t, 12 7 (B) Ci^ilTy" hi/ 
yX^HB^SSSI". 12 7 (B) i:St'>7hl/->' 

[0 14 6] U>y*->U—^lHl»^ai5fflEa(S9- 

19, 5 m (a) wcMosEB^sautu >^^" 

SOD'J >y^'>U-^T 300MH z£Lb. ^tri^OO M 



-.10/ 



^fBfi-^l 0-135469 



H Z zm*.z&mmm.mm en- ■; ■ . times 
co 147] -nzvmix&zwtsL-Ti-zftmLfz'j 

S-3T*»*C«+HRSMH z Z>f?&MSSt£5i5tLT 
[0 14 8] £Lt<D«K. =cf8W*?iJSL,. ! iC.MOS!S 

6 «$> -5 n i? y >7 ®S&<DSJR \Zfc ?L2>m £ **T L T l •> £ . 
[0 14 9] =61:. f 1 ^ *;kS7i0. 6 arr.iffittT-Si 

»TW»!^f£lCfc»A3*i«V*ffi«*£*fc*uTU 
*$HH K«fc * T F T jWS^ * >* 
^ISnf. ©#TiSUfI8te£*rLT *S<* 
LTV>*. 

[0150] [*»wo«a*^#*»*-.4ftii] 

1 iS^I^Jffi^J 2 LfcSIIC . spSMJ: -/tEg 

u r v t ks* n c n ? re » ts. T»»6q i - *• ?? a 

F T mm z ftS £ *T»#ffc1t K«ftT v 

[0 15 1] *^HJ#6(*. *^BJ(r=i:-5TF.T0DSitff 

7i*S5 v»a * <h L- T*Mfc * JittttlSJfc c ^AttJl cogs 

TV»*£H£WL;fc. 
[0152]. ftttWKti. fifl*MM<WK K U-f >«* 

ctftn*i:»ffiLTV>4<i:%A.fc®TS5. 
[0 15 3] **sR!;i*a»tta 

05«Wt*»fcL,TU»%<iJlfc'tt*. 

(1) **'J7jWMB>T* (*tU7!:i?T) HUM 

a. 

(2) *r--r<)T<n&9h>£mfc}-tZ>X\Z^'r*-}V?j&l (V 
[0 15 4] ffi^T, ±J£2"3<B«J5fc£3lfcT. 



[0 15 5] &±<Bl*fi£li. #'>WM3!l£3S*TT:£35 

*z>>«=>j£^*a-5*><7)T35 

Z iTH«fl)S4* * - d: £ :DT<S;5 t >i» 

[0 15 6] -^©15*. 

3$m\3Mvt iz *5 v » T;i& ffl <Dm.m\z ^ ^ * © -s. 

[0 15 7] g?r*;US»*<tli. „«Wfi€E<?><S, 

[0 15 8] -t-T*«B#Sl3*^ro«»tt*©3» 

a.iut F T i:i3nt;t ^r*>Wt&&mztt LTAS 

WSSM OE A* 0 SSIIWT *S4**«* 6> ft* iftH L 
^. 

[0159] z.toWsmmtt!&M*M 8 ic*r*tt* 
fitfrsitfajsrcssi^sia*. (a) \z 

iiViT. 8 0 lliV-xm 8 0 2:SFU-f 

0 3©«*»lCttA*W«:T««*W8 0 4 7j*»jflESn*. 

fl»ro$?i£8 0 5(i. 5l«B<]llKtt^:«^T^0. ^'J 

[0160] c:t3 8 (a) \zak-rmi£.\t. mioir 

8 (A) O^FiPE«jffitS8 0 4(Cffl^L. SI10COiH*S 
^[ifttt^S(iS8 -A) <B**'J7:i<1jMfc-r?>*Wt8 
0 5ICffl^T*<73T^*. 
[0 16 1]^" ^r^HBjatfllWa 0 
£ttfc*«4MW*8 0 4«^v^^5x^tSWI-^SRM 

[0 16 2] Sfc. S8 (A) SA-A" TWIBfUfcW 
®0^E8 (B) (ZST. 8 0 6fi*S»S®«:^'T'5>S 
S/i. Si 8 (A) £B-B' T^JCBf L fciSfffi 
12*0 8 (C) IC^T. 

[0 16 3] A i3. 3 8 (C) KSSV-TvDi. nlS^FSJ^H 
^1^8 0 4fflig^al. \Mja. m(S=^r- ; J 7^if5® 
S<75itB«rST. mli^r * :'^BX««8 0 3 



[0 16 4] S£oT. *^lri.5TFT«lliSW©^ 
pa iwoa. m€: 1 ~miTSnx.ftJ^Sl) ^rf'tA^'i < TIS 
[0 1 5 5] 

^FE= 1/ Cox (A I d/ AVg) • i/ Vd • L/ W 
- -TCoxla'ir-f hgHt&gS. Aid. AVgii-*-ft 
-rft K U-f >m , 8!t I d i^'-f hSJEV g co^tS. v c 

■trusts*. 

[0 16 7] :Fftg4fJ0Uft£ia 8 i A; i'r.^T^t: 

[0 16 8] ^SdS («fe) 

&mmz& na. t \z ±w\ s 

ft*. :iftea«»L^:3T»JSSft*±^^*M&3E 
yli^xtTSSft*. 

[0 16 9] 

[&U 

= <1//XH-1//ii) 

[0 17 0] Z.£>3fc lT:S£ft£xW:. ^*S<j^SiS 

lattice «r**r6)- OiS!SC*5i^F«««a«3»«t 
Stffejfr&W&StjSu i ( ittinrouriiy £*<*-f 73 
i£»cofa»cfiJt#JT*::£&*ifcLTV>*. ^ 

[0 17 1] 
CK2] 

-5/2 -3/2 

jui « (m*) j 

[0172] 
«* 3] 

-1/2 -1 3/2 

oc (m*) NiT 

[0 17 3] ZfteWitlCiSi:. ?-r*;W&fiMR«± 
6. IS 1 2 CiK-rtlW&OWfr. flfflMKTOSWmw*::* 



[0174] BP%. aiwqic:ia3!-isv>T-f 

Hi: left*. »lC45t»Tl.'iis 05J**.*«T 

* d £j&<T * *H*K S-C^M«J*«^ c - <£ £S 

[0 17 5] HI 8 (A) IC*t»TT«»fll«8 0 

4 wjntotwwff <>:J4*«i=KiiSftTv»* 

CLifiSSTS*. -£>«7S:fEEte, 3 1 0 IC^L/iff 

[0 17 6] ;i<0«ttKll<!:Lfc*fr. ^RK»««8 0 

T. »J 7 SflMT* -£:£<. ]s—)V<ryt*.l3WKA* 
*LT**U7K«Hfc#W*J»Jrr*£JtWSft*. £ 
ffl^iit *+U7fil±01l^t::J:*ttS.©*»*<SM 

[0 17 7] &±W*fc»fiJtc="i"*;i£T. 
+■ ^;WW*«5— OT25* L £^ffittmtfH£TfcfflHMTS 
St^SSft*. -ftli^r^Msa^^fCJSK&ofc 

B*K£i;**?-i-*;uai**. ^*8»««Mta*Mk: 

[0 17 8] mliiEW^I" K U-f >{MSS.,SOjr*< 

TWEErofSJ±i:*«C-(t7'XU'-y->3^ (Sffl) <E> 

[0 17 9] -tf7XUy->3JUK4Stt«0l6Lhtt. :fc#ffi£ 
SfflV>i:iT FH ><Iil22jiW£# *<«*£«£* 
Z. £WV £ Z> t ^ -jJtSi^ 6i^TC0«(rlXSJTS *. 

[0 18 0] iS (A) TrjRT«lJ££L'fc8SC. 
IC^^S WIT d< 0 5 ft * o tf . K U -f >®iss. 
SO £«b *«£M U * " £ &*I1«Z-&3. iff T» 

€r#ttJT OjfiiaiCTS £ ft * . 

[0 18 1] 
CR4] 

S#ln10-kT/q [1 +(Cd+Cit)/Cox] 



[0 18 2] »4C4JV»T. ka#fl-';T>tS[. Ttl 

SCit«:0 IC "IffiftIB "5 ifi-^lt a =Cit = 
0 (tASSJSWSS. Sn^SMrtCOmV/cecade 



:o-i3 3] tzit^. S4!c^$n*s:!is<s^=-r 

i!60mV/decade yCF<DW%.tetf'&ZiT.Z> -t 
[0 18 4) *£9!fr6JiWSia***l«iT 

£ tf p -r * > v»T^«««w*»«rn:£a 
[0 18 6] S&. ^«toflii**p^&tSB-r 

[0 1-87] XhcofSK. ^j£{S*^*ffiSTf£.^T^ 

[0 18 8] CUM^J 3 ] *HM#iTtef?SS0J 1 - 

[0 18 9] ^HJJS^H-^TlSSrHSe^l 1 iJfl^C 
i* -5 ~ i T?§t£ji <n - y 7" )V9& £ £ 6 SZ 5?A*M ! 1 

[0 19 0] 700 < CSM^.^Hls*rffl?:z=i:-T--3 

1 1 > -3 j»* awe * * • 

[0191] [Mf&m 4 ) *nJfi^JTtanssfl»i 1 - 

C43W>T. r'-f hiaHRl l 1 £J£]8"f 5* 

[0192] z.<DftT&&zt\fiLmet<m.\zxLT. 

&&{t£?ro§gJ9 tefiQ&ffig £ IS S>T * C £ "700 
-1500 A (^WIC 12500 -1000 A) OT^fflTJBfiZT* 

[0193] ««'fbK«)*T?y-f hzmmzm&TZh 



?£»KroB3tRXS£fBIBiri:"CS -5.^!C55aA<^*. tz.1t 
[0 19 4] £Jt. ±ElfiTr»fiJt$nfe«MMta©± 

[0 19 5] -hIEl?I££Jg7t5?i m\Z-y^r 

)l) W^ieiLT^^L. ±EIS-e»fiJfcSttfc» 

[0 19 6] KffiM5] *3Ufi0J-e!i. *3Sf!*:*;JH 
L Tf£S LtTFTSDRAM Dynaaic RondomAccess 

Memory) -fe^I^S RAM (Static Rondom Access Memo 
ry ) IZfcftlsfzWZ-'^-ViWTZ. UtHJJlZitH 1 3 

[0 19 7] DRAMI3ieif.T3tfl5£miW<i:uT:i> 

^ij-fc^tWJSJtTSTFTia^^-y-roiSBSiiai 3 

(A) \ZtRT. 

[0 19 8] 7-KS130 lCi^WHW 
1 3 0 3T^afl*TFTtt*a«ISi:* 
-S. :0«HT1:7 h«l 3 0 2 ^6 3 >x>it 1 3 
0 4»Cl^ 5 7C^S*T-TttSS:g£^iiA/fc*0. Silfc 

[0 19 9] DRAMCO^fflfilfflCO^^cU^fSiSjtT?) 

[0 2 0 0] TFT*ffll>TDRAMt^SM 

[0 2 0 1] fflftftWJR^iLTSMcffttfll^fc 
SRAM0»*H13 (B) (CiRT. ^*3. gftftflf* 
-? >PIffifflaSISTFTT<t#t5S R AMWiSSrt 5 

[0 2 0 2] S R AMIS 7 U v n y 7 , #©«KSB 

N - O F F & -5 1 > ISO F F - O N «n 2 SSi>tHglC»^ u 



^fjS*IU-i3o4ti9 



S©#f6j&** 5 IE 0 IElfc&«£» = n-5 T ?, « . 

CO 2 0 3] 1 3 0 5TS$n-5«)fS7— WJSTSO. 
1 3 0 6 hjUT&£. 1 3 0 7 tSSfafnTSI/S j 

ft*#W?*?T»9-. 1 3 0 8fS$n5i-;.^2*£S 
K7-fA'h7>v'X3'i: 1 3 0 9T^$tl-S±-5.*i2«= 
(»7?tXh7>^^iTS RA.M7WfJ&£*l£. 

10 2 0 4] ei±©«fc3*Hfa£-l?:S:5>S RAM(W5« 

d £ 4 1" 5. 
[0 2 0 5] 6 ) *su««-m. %£0i| 1 s: ^ 

^gfifc«fc:J^ffi#J2©CMOS[s!»£;?H>T~-£ 

iftT. S^SfiLTIl tSSS^kSS. 
[0 2 0 6] ftis. nv-y ^HKirli. /SiZHBSjiD^ 

9J(7)T F T C tTPJ— &&.±.\Z±X T^>T 

[0 2 0 7] n> hn— iKHlKi'.iTa-tr y-rl; 

B. ^^USB, *ny*X£!3!&. A.'D (D. a: 

5 , 5Til/tSRA M0B^ D R A MES^ 

[0 2 0 8] w<&J:3fc«J£K:*BtB»TMiST*5*^ 
fttfjJHTSt. *ttft±c»jatLfc.MOS fet;:es 

[0 2 0 9] CUMW 7 ) *XJE&ITl2Sgffi0J 1 £ ft* 
3*Si£tf>TFT£fe34f*0J£:^-f. ^BJirita I 4 * 

[0210] sr. wiwii:H*ciaasTa2 

(B) »CiftT1*««&*. IS 2 (B) CiR-n*!B*?»fc 
<=>. 7;U5=7AKC0/^^— ZL^yirfflUfcSljSLfcl-* 

d©tt'«ltia 1 4 (A) CiftT. 
[0 2 1 1] 0 1 4 (A) IC33'»»T. 10 lli5«S 
«. 1 0 2tiTitkJ8. 1 1 OttSttJi. 1 1 1 \tm\zf 

o litres. -17 ^M&^ft-r^un-^^Y^ (-3 

S. 1 4 0 2 (iir'-f 14 0 1 fiHMHMfc LTTfcS 

C0 2 12J&K. -OTttJS^fSttB 1 1 



T. Z7j^7f>&XZ.miZji V^®>MW& 1 4 0 3, L 

4 0 4A*BfS.£*"-£. 

[0 2 13] ^»s^'1'^->C73f£A.'5 { M7L^:6. W.*.tm 
m&L 1 4 0 5 £ 0. 5-1 amWl5c;r.5tKT-5. ii^ 
ftttMERCVD*. 77XTCVDS, ^7?SJ) 

[0 2 14] d-2 1 4 (B) <&1*MM<»Sia*. 

0i4 (B) ©ttjgawsnfce. *ica<ka*«i4 

0 5£X-y^A*-y 0 X->^> y-f 

5 1 4 0 1 ©fflBIZCDJWSrt-. -'J LT^Sn^Sftg 
*KI4-y-f H^*-.'H 4 0 6 t LT«tiT*. 

[0215] ceo 55. *mm4K i i i ;sy-r nw? 

X^iftofcfWjyWB^SftTa 1 4 (C) ic^r 
[0216] 014 (C) i:as"Tyi»TSrPF««-f =f 

I®, +M K 7 1 4 0 6 (WET ~. ^M 1 4 0 7. 1 

4 0 8te^*>:£A#ff;&*3tt&i -cST. :=F»6«K*> 
(DSSirgftf^V--. LA>L. SaJL.^Wl 4 0 9. 

1 4 i o «a 5 *>a f ffi* 3 

[0 2 17] UA±©«tc2SBW<^>aA€:«T. V 
« (LDD^®) 1 4 0 7. I 40 %p*&0Zcft%>. & 

*5. y-r hwm 1401 roiSTJsr > k— 

0. ^^WBJEfcflWtl 4 1 

[0 2 18] &t±J3I§SSTS 14 (C) <7)«Bl*^# 

<=>n*:<=>. 300 Awjs$<os3SU*'v^^>JR*saK 

ci*amMttat*f*5iiiTv-^«i«i 40 9. h 
u-r xnwi 4 1 oc7)SM{c^^>-> u-y-'f k 1 4 1 

2. 14 13 *»JSt-r*. (IH fD) ) 

[0 2 19] ±iEXS(i^^>?iw^ , 5ici'> 
^>y7.7 i >K. : = i jyf>s§£ffli'*:i 

[0220] ^ic. .ww«eia«i 4 1 4tLxmtmm 

K£5000AOS$!-.5XKL. V-Xtffil4 1 5. 
-f >mffi 14 16 ZBlZTZ. :v 1 4 (D) IC 

^r«itOT TFT S^JST *. 
[0 2 2 1] «ffi«Ta*-r«lifi0>TFTIi. V-X.' 

[0 2 2 2] 8 ) *H3S6«"?:S3lffi« 1 k.^K 

HffiW" £Sfc-S«fi<3TFT£f£K-r50iJ«:^-r. |R 



^#S?i-HMU-1354t>9 



[0 2 2 3] 3gJE«lc^«^-S*ST2 2 

SlicTS. d-:Bi*S6S:H 1 5 (A) d^T. 
[0 2 2 4] 11 5 (A) IZ^v^X, 1 0 1 tiS^S 
1 0 2ttT«UR» 1 1 OtSSte®, 1 1 IttmzV 

[0 2 2 5] ^13, ZCDtt^Tfgtt^ 1 1 0 (:»LT- 

T, d^*>TSAXaiwiO^*Mh««i 5 0 2. 1 
5 0 3^M$fLS. (315 (B) ) 
[0 2 2 6] ^F*6«-f*><0ftA*«»7L/i6, KJE*! 

0 4£BfiTf 

[0 2 2 7] fLT, 1M K^^-JU 1 5 0 4 Z&BZL 

1 5 0 8, 0«^F.««lfll« (L DD««) 1 5 0 5, 
1 5 0 6, ft^W)5Ml 5 0 9^M$n^. 
[0 2 2 8] W±COX^S:3ST!a 1 5 (C) cotfcjg^f 

bn/Tb, 500 A(0JPS<0HSu£^>yx-r>3** 

•Ki-sasRuaatff^^^iiTy-f ^m&i 501. 

1 5 0 7, h= Wf 1 5 0 8, CO^SII 

^y^T/y'J^ H5 10-15 1 2 SjBjRr 
(13 1 5 (D) ) 
[0 2 2 9] ^JC, SmtetMRl 5 L 3 >L,TSft5* 
K*4OOOA0»SfCJ5x«L, 7-7?Sl5 14, S ✓ 
OtSl 5 1 5£®/&T£. :^UT21 5 (D) K 
^-TfJtiScOT F T^^xT*. 
[0 2 3 0] *SBIE«T*r«ifi©TFT^ V% 

K1510-151 2t^LT5ii9tilL«a<!:»«r* 

[0 2 3-1 ] C3gJ6#J 9 ] *«Jfi«-CtS**?B«:*«lffi u 

-ASST. fcJ3. Sgut^SH^SiC^CTiEmM 

£fcta^ST<^VntfA^. s*. s^ss^ 

[0 2 3 2] zLfz, ^RWSWfflLxfe^aKkaB^fl 

-f, ft — ir\±f— ->s >, yoyx^>3 > (70>h 

en*. -5-neii>fflffla^fH»ft-«* 

: 3 1 6 SrfflHTfr-S. 



[0 2 3 3] 12 1 6 (A) iS'i 7T$>0, ^*2 

0 0 1, 7J ^ 58R 2 0 0 2 . aS3aB 2 0 0 3, &f£X 
< >y^2 0 0 4TffJ5£Sn£. I^SI 2 0 0 3iSh:^ 
-77^ i^TflJBSn*. 

[0234] 016 (B) hf^X7'l/ 
-fT£9, *<*2 10 1, g^SS2 10 2, A> K8B 
2 1 0 3T«Ifi££n£. SSSB2 1 0 2 ttJtttSl/hffl 

[0235] 016 (C) :t^-ri:ir->3>TS 
0, *»2 2 0 l. s5Sf 2 2 0 2,,SfEX-f *y^2 

2 0 3, 7>ft2 2 0 4T«ffi$n^. 2 

o 2ti : &-^-£LT* , Jffl£n£7^\ auiaoa**^7a: 

[0 2 3 6] 016 (D) tt£*flH8«titttS 
«Tta«*«B) *<fc2 3 0 U #7&ffi*J§B2 

3 0 2, *FA^78B2.3 0 3, I/TgI2 3 0 4, ftfp 
#^>2 3 0 5, 7>r-i-2 3 0 6 Tflffi&Sn*. 

2 3 0 3 ClJtf I^TidU W*M(CT VttBt LTftiB 

as *R3Rs n* :ts^ssns. 

[0237] 016 (E) ^brt^/7TS0, 
2 4 0 1, g^gg 2 4 0 2, 2 4 0 3, j&f£X 

-fyf 2 4 0 4, T*^*— 2 4 0 5 T«fJ5£cn 

*. sssi2 4 o 2«r«uaisn&a»iBflk«4aitt» . 

2 4 0 3 5rifibTU7;U^< ACS.* w<ta*T£*<& 

[0 2 3 8] 016 (D) li7n>h^Dyi?'>3> 
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